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REAR WHEEL CAMBER SLEEVE ASSEMBLY 
FOR A WHEELCHAIR 

BACKGROUND OF THE INVENTION 

This invention relates generally to improvements in 
the mounting of the large or main rear wheels for a 
wheelchair or the like. More particularly, this invention 
relates to an improved camber sleeve assembly for ro 
tatably receiving and supporting the axles of the wheel 
chair wheels at a variably selected yet rigidly ?xed 
camber angle. 

Wheelchairs in general are relatively well-known in 
the art to include interconnected, frame components 
having a seat structure mounted thereon, with the frame 
components being supported for rolling movement by 
relatively large rear wheels and comparatively smaller 
front wheels. In many such wheelchairs, various struc 
tural adjustment features are provided including, for 
example, seat position and/or height adjustment, arm 
rest position, etc., to meet the needs of the individual 
using the wheelchair. In addition, some wheelchair 
designs incorporate means for adjusting the positions of 
the relatively large rear wheels, such as adjustment of 
the vertical height of the wheel axis, adjustment of the 
lateral position of the wheel axis with respect to the 
wheelchair seat structure, and/ or adjustment of the rear 
wheel camber angle. 

Typically, adjustment of the rear wheel camber angle 
has been accomplished by supporting a wheel axle 
within a bushing or sleeve which is mounted in turn 
onto a camber plate secured at a selected camber angle 
to the wheelchair frame. In accordance with one tech 
nique, as described in US. Pat. No. 4,477,098, washers 
or shims are used to mount the camber plate onto the 
wheelchair frame at the desired camber angle. In an 
other approach. as described in U.S. Pat. No. 4,768,797, 
the camber plate includes multiple mounting holes ori 
ented at different angles to achieve any one of several 
camber angle mounting positions. In either case, the 
camber angle is obtained by the particular mounting 
orientation of the camber plate relative to the wheel 
chair frame, such that removal and reinstallation of 
several bolts or screws are typically required in order to 
select and/or change the camber angle of each rear 
wheel. Moreover, the use of shims and the like to set the 
camber angle results in an assembled structure which 
often has inadequate rigidity and strength to withstand 
normal loads in a wheelchair environment. 

Accordingly, there exists a signi?cant need for im 
provements in devices for selecting and/or adjusting 
rear wheel camber angle in a wheelchair, particularly 
wherein the device is quickly and easily set to a selected 
position to provide rigid and durable wheel support at 
the selected camber angle. The present invention ful?lls 
these needs and provides further related advantages. 

SUMMARY OF THE INVENTION 

In accordance with the invention, an improved cam 
ber sleeve assembly is provided for a wheelchair or the 
like to support the main rear dive wheels at a selected 
one of several camber angles relative to a wheelchair 
frame. The camber sleeve assembly comprises a camber 
plate ?xedly mounted onto one side of the wheelchair 
frame, in combination with a pair of camber sleeve 
members for mounting onto the camber plate and coop 
eratively de?ning an angularly set bore disposed at a 
selected camber angle. An axle bushing is supported 

5 

O 

25 

40 

45 

55 

65 

2 
within this bore at the selected camber angle and is 
adapted to receive and support the axle pin of a wheel 
chair wheel. 

In the preferred form, the camber sleeve members 
comprise an internally threaded inboard sleeve member 
mounted at the inboard side of the camber plate in gen 
erally aligned relation with an unthreaded outboard 
sleeve member at the outboard side of the camber plate. 
An externally threaded axle bushing is threadably sup 
ported by the inboard sleeve member and extends 
through an opening in the camber plate and further 
through the outboard sleeve member. A nut is threaded 
onto an outboard end of the axle bushing in abutting 
relation with the outboard sleeve member to clamp the 
camber sleeve members tightly against the camber 
plate. The camber sleeve members support the axle 
bushing at the selected camber angle, wherein this cam 
ber angle can be altered by use of an alternative pair of 
camber sleeve members which de?ne a bore set at a 
different angle. 

In accordance with further aspects of the invention, 
the camber plate opening is desirably formed as an 
elongated slot extending generally in a fore-aft direction 
relative to the wheelchair frame. With this geometry, 
the fore-aft position of the camber sleeve members can 
be variably selected in addition to wheel camber angle. 
A lock foot formed on one of the sleeve members may 
be removably seated within one of a plurality of longitu 
dinally spaced detents de?ned by the camber plate to 
assist in retaining the sleeve members in the selected 
fore-aft position of adjustment. 

Other features and advantages of the present inven 
tion will become more apparent from the following 
detailed description, taken in conjunction with the ac 
companying drawings which illustrate, by way exam 
ple, the principles of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings illustrate the invention. 
In such drawings: 
FIG. 1 is a perspective view depicting a wheelchair 

including rear wheels mounted at a selected camber 
angle by use of a camber sleeve assembly embodying 
the novel features of the invention; 
FIG. 2 is an enlarged outboard side elevation view 

depicting one of the camber sleeve assemblies mounted 
on the frame of the wheelchair; 

FIG. 3 is an enlarged fragmented vertical section 
taken generally along the line 3-—3 of FIG. 2; 
FIG. 4 is an enlarged fragmented vertical section 

view similar to FIG. 3, but depicting the use of alterna 
tive camber sleeve components to provide an alterna 
tive rear wheel camber angle; and 
FIG. 5 is an enlarged exploded perspective view 

depicting components of the camber sleeve assembly. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

As shown in the exemplary drawings, a wheelchair 
referred to generally in FIG. 1 by the reference numeral 
10 includes the rear wheel camber sleeve assembly 12 of 
the present invention for rotatably supporting the large 
or main rear drive wheels of the wheelchair. In this 
regard, the general construction of the illustrative 
wheelchair 10 is representative of lightweight folding 
wheelchairs formed predominantly from metal tubing 
frame components. 
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More particularly, the wheelchair 10 conventionally 
includes left and right side frames 14 and 16 adapted for 
respectively supporting a pair of relatively large main 
rear wheels 18 and a corresponding pair of relatively 
small front caster wheels 20. Each of the side frames 
includes a pair of generally horizontal, longitudinally 
extending upper and lower frame members 22 and 24 
which are rigidly interconnected by a front support post 
26 and a spaced pair of rear support posts 28 and 30. In 
addition, the side frames 14 and 16 are interconnected 
by laterally extending frame components which may be 
adapted to collapse or fold to a compact geometry, and 
which further cooperate with the side frames in a de 
ployed configuration to support a conventional seat and 
backrest for the wheelchair. ‘ 
The camber sleeve assembly 12 of the present inven 

tion is adapted to mount onto each side frame 14 and 16 
to rotatably support the rear wheel 18 at a selected 
camber angle. In this regard, the invention is adapted 
for easy and convenient selection of any one of several 
camber angles by appropriate selection of sleeve assem 
bly components. However, when the selected compo 
nents are installed onto the side frame 12 or 14. The 
sleeve assembly 12 provides a rigid and secure structure 
for rotatably supporting the axle pin of the associated 
wheelchair wheel 18. In normal use, matching camber 
sleeve assemblies 12 will be mounted onto both of the 
side frames 14 and 16 for respectively supporting the 
two rear wheels 18 at the same camber angle relative to 
the wheelchair frame. 
As shown in FIGS. 2, 3 and 5 with respect to the 

camber sleeve assembly 12 mounted onto the right side 
frame 16, each camber sleeve assembly 12 comprises a 
camber plate 32 for mounting ?xedly onto the rear 
support posts 28 and 30. The illustrative camber plate 32 
has a generally rectangular or parallelogram shape to 
span the fore-aft spacing between the rear support posts 
28 and 30, with short sides of the camber plate 32 being 
inclined at generally the same angle as the support posts 
28 and 30. The camber plate 32 includes four mounting 
holes 34 (FIG. 5) near the four corners thereof and a 
longitudinally elongated slot 36 which is oriented gen 
erally horizontally when the plate is mounted onto the 
wheelchair. A plurality of indexing detent holes 38 are 
positioned between a lower margin of the slot 36 and 
the lower edge of the camber plate 32. 
' The rear support posts 28 and 30 include a plurality of 
vertically spaced openings or holes 42, with the spacing 
thereof generally corresponding to the spacing between 
the pairs of mounting holes 34 in the camber plate 32. 
One side of the camber plate 32 is mounted to the rear 
support post 28 by means of a pair of threaded bolts 40 
or the like, with the bolt 40 passing through the holes 34 
and 42 and then secured in position by means of a nut 
(not shown) or the like. The opposite side of the camber 
plate 32 is similarly mounted to the other support post 
30 by means of additional bolts 40. The vertical position 
of the camber plate 32 or the support posts is chosen to 
select the vertical position of the rotational axis for each 
wheel 18. 
The camber sleeve assembly 12 further includes a pair 

of camber sleeve members identified generally by refer 
ence numeral 44 and adapted for clamp-on mounting 
onto the camber plate 32 on opposite sides of the cam 
ber plate. More speci?cally, an inboard sleeve member 
46 is mounted on the camber plate 32 at the inboard side 
thereof in generally aligned or coaxial relation with an 
outboard sleeve member 48 disposed on the outboard 
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side of the plate 32. In cooperation with each other, 
these sleeve members 46 and 48 de?ne a generally right 
cylinder structure with a bore extending therethrough 
at a selected camber angle which may extend horizon 
tally or otherwise be inclined at a small angle when the 
sleeve members are mounted onto the camber plate 32. 
As shown best in FIG. 5, this bore is de?ned by an 
internally threaded bore 50 formed in the inboard sleeve 
member 46 and a smooth bore 52 formed in the out 
board sleeve member 48. The combined bores 50 and 52 
are formed perpendicularly to the outwardly presented 
faces 51 and 53 of the two sleeve members. 
An interior face 55 of the inboard camber sleeve 

member 46 includes a hub 54 to project part-way into 
the slot 36 of the camber plate 32. The hub 54 has op 
posed flat parallel surfaces 56 and 58 to cooperate with 
the interior parallel flat surfaces of the slot 36 in the 
camber plate 32. This interior face 55 is angled or 
skewed with respect to the exterior base surface 51 of 
the inboard sleeve member 46 such that an upper por 
tion of the sleeve member 46 has a greater thickness 
than the lower portion. With the interior face 55 angled 
in this manner, the threaded bore 50 in the sleeve mem 
ber 46 is angled to incline at the selected camber angle 
relative to the wheelchair. The inboard sleeve member 
46 also includes a downwardly projecting lock foot 59 
beneath the lower flat surface 58 of the hub 54 for re 
ception into one of the indexing holes 38 in the camber 
plate 32. 

In a similar manner, an interior face 60 of the out 
board sleeve member 48 is also angled with respect to 
its exterior base surface 53 at an angle complementary 
to the interior face 55 of the inboard sleeve member 46. 
This interior face 60 also includes a hub 62 having ap 
propriate opposed and flat parallel surfaces to project 
part-way into the slot 36 of the camber plate and to 
cooperate with the interior parallel flat surfaces thereof. 
This results in the lower portion of the outboard sleeve 
member 48 having a greater thickness than an upper 
portion thereof, and aligns the axis of the central 
smooth bore 52 thereof with the threaded bore 50 of the 
inboard sleeve member 46. 
The inboard and outboard sleeve members 46 and 48 

are clamped onto the camber plate 32 by an externally 
threaded axle bushing 70. As shown best in FIGS. 3 and 
5, the threaded axle bushing 70 is passed through the 
smooth bore 52 of the outboard sleeve member 48 and 
further through the plate slot 36 for thread-in engage 
ment with the inboard sleeve member 46. A threaded 
nut 74 is the installed onto the outboard end of the axle 
bushing 70 to tightly clamp the camber plate and out 
board sleeve member 48 between the nut and the in 
board sleeve member 46. A washer 72 will typically be 
used at the inboard side of the nut 74. Importantly, this 
clamp-on mounting occurs with the inboard sleeve 
member 46 oriented in the selected fore-aft position 
along the slot 36, with the lock foot 59 seated within a 
selected one of the index holes 38. 
The rear wheel 18 of the wheelchair can then be 

installed quickly and easily by inserting a wheel axle pin 
76 (FIGS. 3 and 5) into the smooth axial bore 78 of the 
axle bushing 70. This axle pin 76 normally comprises 
conventional lock pin having a retractable spring-biased 
ball 80 at the end thereof to maintain the axle pin 76 
within the bushing 70. 
With this construction, the camber sleeve assembly 

12 of the present invention provides a stable and rigid 
structure for supporting large rear wheel of a wheel 
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chair at a selected camber angle. The camber plate 32 
can be securely fastened to the wheelchair frame in a 
desired vertical position, irrespective of the particular 
camber angle to be used. As shown in FIG. 3, the cam 
ber sleeve members 46 and 48 can be mounted onto the 
camber plate 32, with the thus-de?ned bore being ori 
ented at an illustrative camber angle of about eight 
degrees. FIG. 4 depicts the use of an alternative pair of 
sleeve members 46’ and 48' to achieve an alternate cam 
ber angle of about four degrees. Still other pairs of 
sleeve members can be shaped and selected to yield 
other alternative camber angles, such as a camber angle 
of zero or six degrees as depicted in FIG. 4. 

Accordingly, during initial set-up of a wheelchair for 
a particular individual, selection of the camber sleeve 
members permits selection of wheel camber angle. 
Moreover, the mounting position of the camber plate 32 
and the sleeve components 44 permits customized selec 
tion of chair height and the fore-aft location of the chair 
center of gravity. Importantly, once these parameters 
are selected, the camber sleeve assembly 12 is locked in 
a rigid and secure orientation to provide a sturdy chair 
construction. 
A variety of modi?cations and improvements to the 

improved rear wheel camber sleeve assembly of the 
invention will be apparent to those skilled in the art. 
Accordingly, no limitations on the invention is intended 
by way of the description herein and accompanying 
drawings, except as set forth in the appended claims. 
What is claimed is: 
1. A camber sleeve assembly for mounting wheel 

onto a frame of a wheelchair, said assembly comprising: 
a camber plate adapted for mounting onto the frame 

of a wheelchair; 
at least one camber sleeve member having a threaded 

bore formed therein at a selected camber angle; 
means for mounting said at least one camber sleeve 
member onto said camber plate; and 

an externally threaded axle bushing received thread 
ably within said bore. 

2. The camber sleeve assembly of claim 1 wherein 
said at least one camber sleeve member comprises a 
plurality of camber sleeve members each having a bore 
formed therein at a selected different camber angle, said 
mounting means being for mounting a selected one of 
said sleeve members onto said camber plate. 

3. The camber sleeve assembly of claim 1 wherein 
said at least one camber sleeve member comprises a pair 
of sleeve members cooperatively de?ning said bore, 
said mounting means being for mounting said pair of 
sleeve members in generally aligned relation at opposite 
sides of said camber plate. 

4. The camber sleeve assembly of claim 1 wherein 
said at least one camber sleeve comprises a plurality of 
pairs of sleeve members each cooperatively de?ning a 
bore at a selected different camber angle, said mounting 
means being for mounting a selected one of said pairs of 
sleeve members in generally aligned relation at opposite 
sides of said camber plate. 

5. The camber sleeve assembly of claim 3 wherein 
said mounting means comprises means for clamping said 
sleeve members onto opposite sides of said camber 
plate. 
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6. The camber sleeve assembly of claim 3 wherein 

said pair of camber sleeves comprise an inboard sleeve 
member having a threaded bore therein and an out 
board sleeve member having an unthreaded bore 
therein, and further including an externally threaded 
axle bushing receivable through said outboard sleeve 
member and threadable into said inboard sleeve merri 
ber, said mounting means including a nut threaded onto 
said axle bushing to clamp said outboard sleeve member 
between said inboard sleeve member and said nut. 

7. The camber sleeve assembly of claim 6 wherein 
said camber plate has an opening formed therein, said 
axle bushing extending through said opening and be 
tween said inboard and outboard sleeve members. 

8. The camber sleeve assembly of claim 7 wherein 
said opening in said chamber plate comprises an elon 
gated slot. 

9. The camber sleeve assembly of claim 8 wherein 
said camber plate further de?nes a row of detents ex 
tending generally in a line adjacent to and parallel with 
said slot, one of said inboard and outboard sleeve mem 
bers having a lock foot thereon for seated reception into 
a selected one of said detents. 

10. A camber sleeve assembly for mounting a wheel 
onto the frame of a wheelchair, said assembly compris 
mg: 

a camber plate having at least one opening formed 
therein; 

means for mounting said camber plate onto the frame 
of a wheelchair or the like; > 

a pair of camber sleeve members cooperatively de?n 
ing a bore set at a selected camber angle; and 

means for clamping said camber sleeve members in 
general alignment with each other on opposite 
sides of said camber plate, and with said bore ori 
ented in alignment with said plate opening. 

11. The camber sleeve assembly of claim 10 wherein 
one of said camber sleeve members is internally 
threaded, and further including an externally threaded ‘ 
axle bushing received into said bore to extend through 
said plate opening in threaded engagement with said 
one camber sleeve member. 

12. The camber sleeve assembly of claim 10 wherein 
said plate opening comprises an elongated slot, said 
camber plate further de?ning a row of detents extend 
ing generally parallel to said slot, one of said sleeve 
members including a lock foot for seated reception into 
a selected one of said detents. 

13. A camber sleeve assembly for mounting a wheel 
onto the frame of a wheelchair, said assembly compris 
mg: 

a camber plate having at least one opening formed 
therein; 

means for mounting said camber plate onto the frame 
of a wheelchair or the like; 

a plurality of pairs of camber sleeve members, with 
each of said pairs cooperatively de?ning a bore set 
at a selected different camber angle; and 

means for clamping a selected one of said pairs of 
camber sleeve members on opposite sides of said 
camber plate in general alignment with each other 
and with said bore oriented in alignment with said 
plate opening. 
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